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PROBLEM TO BE SOLVED: To safely and 
profitably obtain a compound useful as an 
intermediate for synthesizing the subject medicine 
by dropping an all<all metal alkoxide to an indanone 
derivative and benzylformylpiperidine. SOLUTION: 
(A) A 1 -indonone derivative of formula I [R is H, a 
halogen, a lower alkyi or a loweralkoxy; (n) is an 
integer of 1-4] is reacted with (C) 1-benzyl-4- 
formylpiperidine of formula II in the presence of (B) 
an alkali metal alkoxide to obtain (D) a 1-benzyl-4- 
[(1 -indonone)-2-indenyl]methylpiperidlne derivative 
of formula III. For example, 5,6-dlmethoxy-1- 
indanone and a 28% sodium methoxide/methanol 
solution are used as the components A and B, 
respectively, to obtain 1-benzyl-4-[(5,6-dimethoxy-1 
indanone)-2- indenyl]methylpiperidine. 




1 




Data supplied from the espacenef database — Worldwide 



http://v3.espacenet.com/pubUcationDetailsMblio?CC=JP&NR=11171861A&K(>A(M?T=... 3/25/2010 



mB^mmif (jp) ^ H |^ ^ ^ (a) aowsfawaps*^ 

i^plB^ll -171861 

<5i>inta» mim^ f i 

CO 7D 211/32 C0 7D 211/32 







(71) USA 


000000217 










mmmB 






■MtJft4KAJftbUN5;n 4TS 6«109 
















mmm:^mim±^m s-u-ie 
















mm^mmwmmnmim 3-2-3- 








GOl 






msm» 


Kit W 








fkmm&mgom*:msm 1-3-4 
















SSafiftffittTr^if 4680-103 



(57) imS^l *mT^='^'>h'{n)n^TiCl-^>'i>/^^4-:i^A^S.jl' 
• S»WlcffilxfcSfaKig*teSrSftf 5. lit 1 1 



0) (in) 




(IV) 



1 

mi) 

CD 



(i*;t>, RttTk^Jl^, /M^^vi^^, iSMT/^^^A'm 10 

(HI) 




OV) 



l--^ >'i//i-4-[ (1— f v^/ >')-2-^ y t'^.^H ;^ ^/ut:* 

-4-c (i--r / >')-2-r y x-/^] p« ^/nf*-^ y t^^m 40 

(II) SriBT-rSwt^^m^-rs. |g*«l^Sv^L3f^ 

®(oi-<>'i;yv-4-[(w >')-2-r y x^/H;^^ 
/V y V? v^i^E^^: (IV) co®!i^feo 

? /ub"^ y (III) ic. mi^sk±.X'T/\^^ y &Ji 
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;i-4-[(W >'^/ :/)-2--r y x-^'i'];^ ^/i^i^^ V 
^^ft:(IV)(^Mit& 

[000 1] 

-<y>?/u-4-[(i->r v^y ^^)-2-^ y ^/wt"-^ 

[0 0 0 2] 

It^JfeS^ffl fi£5fel--<Vv^yl-4-[(W>t5^/ V)-2-Y 
y f=^Jl^]/^Jl^\i^^}) iyymmmt. #BlflS64-79151 

/vp^^d) ^i-^>'>^>'^-4-7^/v^;ut'^y v^vdi 

TtCSJS^-li:. mm^tlX^tz. I^U<#MBa64-79151 

--r >')-2--f y 7^=^/U] ^ 5"/H::--<y >?>R^fls:(^ 
SUSSat LT. V'^/ Wk'&fe (XXIII) tryi-y^t: K 
it^^ (XX) ^-r h 7 1 K p 7 ^ i:'<D^MI-^^ 

ii^T^x. ^m,\zxK^^^-t^zLt\cx^xhm^X'^^ 

[0 0 0 31 

t.^6y^e^Ai>>f vT^ntvi-r^ K^i^e^ffiSi*. ^a 
mm:fjm2\zmm^tifz:^mi^:ts\i^xit. mo'x:xmm 

[00041 Z.(OX, 0 I|l61jtcSiXjrcl-<>'v?/l^4 

-[(W y)-2'>( y r r=.yu] ^ ^/nf-: y 

[0 0 0 5] 

1— f >'^y >'^^tt:(I) <bi-^>'i^/u-4-7i^/u^ ^'Uf-^y 
v?>(ni)i;:r/u;«7 y i&JSTyi-^^:^^^/ K(ii)^iaTi-5 
w<i:(ci:!9. U^tt^l-^> v^/u-4- [ ( ^ / >-) 



(3) 



{00061 gEl/^T*l8ffl»Co^^TP5$■rS. *IBK 
10 0 0 7] 




0) 



10 0 0 8] RIlTkigH^. >'Nni>5;'^^J®^, {g; 

[0 0 0 9] ^ 
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am 



[0 0 10] ts:it^-^zzt^<^mti-i. TI2-SS 

=i/u] :^^fi,y£^\) VBI^fls (IV) ©Kitfe-CfeS. 
[00 11] 

[{k6] 



[0 0 12] rr-e:*:^ig*r-ft:^SJ^:^-e^-ertf. iilT 

[0 0 13] 

[{b7] 



(R)h- 




0) 




N 



[0 0 14] ±fa#-fi^^ff'. R:|3j:t/nJi. mflS.hI^ 
i3tVuS> i-ynfcWS. n-:/^^^®. i-y^/l^^. t- 30 

n-yh=^>S. i-yh:^v'S. t-:/h:3rv'5. 

[ 0 0 1 5 1 W / ^^Sfft^d) ^ UT:H:(*:Wl- 40 
(1) i-^r^^^J^/y. (2) l':^f'f\r-\-^^^¥ J:y (CASS 

: 17496-14-9) . (3) 3-;* ^/U-l-'f :^ (C 

ASl^^S-g- : 6072-57-7) . (4) 4-;?« ^yWW / V 

(CASS®S# : 24644-78-8) . (5) 6-7^ 
/ > (CAS^^#-^ : 24623-20-9) , (6) h-!/ d 

{CASl&^#-g- : 42348-86-7) . (7) 5-:/d^- 
l-O-^/ > (CASl5®#-§- : 34598-49-7) , (8) S-y' 
7>^a~l-^ (CAS^Iii#-^ : 700-84-5) . (9) 

4-;^ h^*>-l-^ y (CASSS#-§- : 13336-31- 50 



OV) 



7) . (10) 5^^ h^v'-W:^^/V (CASl^g^S-i- : 51 
11-70-6) . (11) 6-^ h^V-WV^y V (CASMSS 
: 13623-25-1) . (12) 5.6-i^p< b^V-Wv^/V 
(CAS^gi#-^ : 2107-69-6) o ^^mct^t^^X-^ ^ 

[0 0 16] jg!i^xr/^:<7y:fejgryi'=^^i^K(ii)^L 

(1) h:^->h\ (2) ^>Aal^:arv^ 

K. (3) ^V')^h.-fxiif.^^yV. (4) •:^hye^A^y 
T^n^K^^i^K. (5) C^A-t-^h^VK. (6) 

hdr*>K (7) ;&y !^Aich:^->K, (8) 

r:7A7'D7j?:a{u->K. (9) ^ ^) ^ J^>{ Xl^^^i^ Y , (l 

KttI) fc^^fk-g^^^r-fe . • X^iSf^^: LTA^ 

[0 0 17] ^ iblCgWt-r^l-'<>v^>'U-4-[(W> 
»-2-^ y x=/u3y ^ywif-^y v?:^S^«:(lV) t 

(1) i-<:^v?/i--4-[(W v^/ :^)-2-f y x:=^;^]y ^ 

(2) 1-^ V v?/u-4-t(2-y ^yu-i--^ v^y :/)-2--r y 7^ 



(4) 

5 

(3) i^ji^i-n^-;^ ^/u-i-Y »-2->r y 7" 

(4) i-'<>'>?yi^4-[(4-p« ^/w-i-'f >'^y v)-2~>< y 7^ 

(5) v?y^-4-[ (6-;^ ^yU-W ^'^Z :^)-2--r y x 

^/w]p«^/uf-<y i^>' 

(6) 1— <v v?yu-4-[ (5-^5^ D D-i-^ v)-2--f y X 

(7) i--<vi//u-4-[C5-:f D^-w Vi^y v)-2--^' y 7^ lo 

(8) l-^V£;yU-4-[(5-7/u:tn-W>'^y >')-2--f y 

(9) l--<Vv^;W4-[(4-7« h^v'-W>'i5^/>')-2-'Y y 

(10) l-^>'>^;W4-[(5-p< >')-2--r 
y x^/i-] f^^v- y V 

(U) >^;'U-4-[ (5-p« h v-l--^ y » -2-^ 

y ^ '^ju tr-: y V 

(12) l--<^^>^/l-~4-[(5,6-v?^ h=^e^-W>'t$^/>')-2 20 

r r-C% *:5&WJCd^;&^51— <V5;?/U-4-[(W » 
-2--r y x::^/^] y f-yu fx: y. i;?>^^^^(iv) |i55"^F^{c 

^X-ii. -ttti#:55Sti.fcr-fe^yV3y 

or yu^'/N^ -^"li:SAtt^*^te35^ • ^gS^J UTfr 30 
iSl5pcSSi^lfe: K^^'^v^/u (Donepezil. l-^>'v^y>-4- 
[(5. 6-v>;^ h ^^r-y-l-^f V)'-2->r yl-] ;^ 5^;^::*'^ V 

<7>|!{ig't»r«WX- l--<V^^/l^4-[(5, 

b ^ ->-w :/)-2-^ y x^yu] / ^yi- f-<y i;? v 
>'i^yv-4-[ (W / :/)-2-^ y x^/i-] ;^ f^yi- y 

10 0 18] ^^m<Dm^^m^o^^xwm'r 

ho 5(s:^^^c:^5V^Tl±. 5^5f^$iJ#. 40 

x^mx^h^mti^xit. i-^>^/>mm^mi). 

r 9 Ji^=^ V ill) . l--=c>'>^y^-4-/J^y^^ 
ym-^y -:x>'(iii)fc5iMii— o>^yi-4-[(i--ry^y 

»"2-^ y x::^/^] ^ f-^ y e^y^^fl^(IV) {CM u 
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1.3-v^:t^y^>^. y^/-yK 
y-yK 'fyyptVUTyUs— yK K^v^^i^^/'- 
/u. ;?<^'y-/^^ffiry^=i-yu. BK^i^yK SK;^^ 

yuioi;t;^y^^y^Sr^lf^:l^;6^-e#. :ifihitm& 

x.{fTHF/y ^J^y— yK hyi^:^>'/^!^y-yi'^^^tf 

mi) lglC*fLTs 0-100ml<^. J:*3»^L<fi0.5'-5 
0ml Sr. $ejtC»4L<{il-30ml*flJffli-^/ 

[0 0 19] T/^;^7y^JSr-^i-3=^v'K(n)©<^fflS:t> 

TO. 7-2. o^mtmi L < . J: 19 iif * L < {iO. 8-1. 5^ 

.*?>l-»*L<«:0.9-'1.3SS:-efe5o * 
is. r;U:^y^JSr/i-=i:^^> K(II)f^@fr(*&^)(^^* 

[0020] j^v^ri-^vi?/u-4-Jt^yu^ yi-fcf^ y 
(III)co^ffl»>b^l^$tLJiv^:6^ iiSfiw^-^y ^- 

B^#:(I)|C^LT0.7-2.OS»;d5»^L<. 

L < ttO. 8- 1. 5 a ftTfe >3 . $ ?> jf * L < ttO. 9- 1. 3 

^MXhho ?t^i31-^>v?yW4-;JcyU5:yufc'^y C^Xll 
I) li. il#^0g64-79151-^<2Jt#O^m{?y3(a) tCEtt^ 

Tjx^^ y ^wrj\^^^iy K (II) ^m^'^tz.nmy $ 
[0 0 2 2] KfS^r«ifi. ^gi(offi^fi. ^ismg[^(c 

[0 0 2 3] j^l/^r:$:^5^^Jrfr6«)JcI5iP^1-5fc2?>. « 

[SJS0iJ] ^:6^fi?^Ji i-^vs?yu-4-r(5.6-v^y K:»->- 

(r h7t: Kn77V^iS^) 

[0 0 24] 

[ffelS] 



(5) 
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CHaO. 
CH3O 



CH3I 



10 0 2 51 100ralE^7^;^:=iF^^M^Sm^. 5,6- 
i^;^ h^^v'-WV^y V 2.0g(10.4inmol). 
-4-2h/l-^yUk*-<y 2.5g(l2.3iiimol, 1.23:t)*5J: 

yl^jgiS 2.4g(i2.4mraol. 1. 2^1:) *17-'2lt:T'jST 

40nilS:AnKLfc^. 7k7k-e?&SlL. WfflLfc^ 

(3mix2)-eifcj^L. 25t:-ce:JSL-c. ss^b-&%<o^fB 

3. 5g $r#fCo (itX^:89.1%) 

' H-NMR (400MHz, CDCb ) 6 (ppm) 1. 59-1. 78 (4H, m) . 2. 08- 
2. 93 (5H, m) . 3. 54 (2H, s) , 3. 59 (2H, d, J=2. OH2) » 3. 92 (3H, 
s) . 3. 97 (3H, s) , 6. 67 (1 H. d t . J=9. 5, 2. GHz) . 6. 90 (IH. s) . 
7. 29 (IH. s) . 7. 21-7. 39 (5H, m) . 

Ioo26l^m2. i-^v-:^/u-4-r(5.6-i;y 

100mlEg^77><L=irtSr^^g^@&, 5,6-v?p« h:^^i/-l- 
J y 2.0g(lO-4mrDol), l-^Vv/U-4-7^/>^yVt' 
^y 2.5g{12,3iDmol)*5«ttFrHF SOml^ttjZi^. 28% 
-:^^y »?A>e h:¥5/K/>«^/-/^SS? 2.4g(12.4mrao 
l)iJ:37-42t:'CiBTLfCo ilST^ilT^. -^0^*18$^ 
}t#?ri^j^L/Co RISJKIctK 40nil^^fl;tfc:^. tK^KT- 
?&iPL. «fffitfcigS^«KiLfc» »SJLfcifeSSr*(5 
Omi) ^U^^ / (3ral X 2) Tife^ L . l^X.'Q^^ L 
^S^b-g-^O^^ 3.4g^^§fc. (1!X^:86.5W 
[00271 UtigiJ 3 l-^>->?/l^4-r(5.6-i^> 

'>-i->f ^^^y v)-2->Y y x^yy-l^^/be-^y e^ytQ-^ 

100mlEI^:77;^=irt^^^®^^. 5,6-v^;^ h^v-l- 
>Oy/>' 2.0g(l0.4mniol). l-^V>?yU-4-^;U^ /l^ f 
^yi/> 2.5g(12.3iianol)ioi:t/THF SOml^ttiZ^i^. 28% 
-•t-hy h=^>^K/p«i$'/-yl-^Jg 2.4g(12.4inmo 

i)«:6o-62t:Tf@TLfc. mrmi'^. -e^^^^i^ffl 

1 ) P< ^ y - /I- (3nil X 2) -Cgfe?* L . 25t:X-$£<S L T , 
^Mfk'&fe^O^fB 3. Og^^y^o : 76. 3%) 

[0 0 2 8] 4 l-^>v^/W4-r(5.6-v/y 




N 



^l^^/y 2.0g(10.4nDnol). l-'<>'>?/U-4-;^/U^ /Uf 



10 



20 



30 



^y v^V 2.5g(l2.3inmol)*>i:t;^>?p< h^i/rn^ VSOml 
2. 4g (12. 4nanol) «:39-45t:-C}ST Lfco JBT«^TS> 

fc^SS:* (50ml) St)^-?* ^ J —/^ (ami X 2) "Cffi^ L. 25 

t:T*^igLT, mmib^mo^m^B 3.4gSr#^o (nx^: 

86. 5%) 

[00291 5 l-^V-:^yU-4-r(5.6-S?;?< 

V ^y V 2. Og (10. 4nimol) . l~-< V v?/U-4-3j^yU 5: fc* 
-<y v^V 2.5g{l2.3imol):ioi:Dfv^:;^:^1^>-30ml^ttjZi 
28%--:^ h y iri^;^ h^S^K/;^t5'y-yw^JK 2.4g 
(l2.4mmol)^21~26t:T-?gTUfc. JSmT^. ^£^^ 

*li§f«M«iSrjffl^l^L;fc« RJSffl^(C7k40ml^Alixfci^. 

^7k (50ml) P« y -yi- (6ml X 2) T-fflG^ L . 25t:T*ffi 
iSLT. ^jgfc^^OgS 3. 5g^#/::o (liX^ : 89. 1%) 

[Q0301 mn^me i-^v-:^/w4-r(5.6-i^y 
y »-2-^ y T^^yul ^/vfcT--: y 

^ (l,3-v^:^^y7>'^jg^) 

lOOmlEgS^^;^^^*^^^^^^^. 5.6-S>p< h^ix-1- 

-< ^'^y 2. OgdO. 4nimol). l-'<>'i://U-4-7^:/U 
y v?^' 2. 5g(l2. 3nimol) . 1, 3-v^:t^ V ^ V30ml ^it 

j^,^^ 29fXri- h y f> Ay h K/^ y -/i^SS^ 2. 4 
g(12.4mmol)iSr60-'64t:T-iSTL/Co JST*^T^. 
^^iB#Pfl«lt§r^g£UfCo RjESfKIC7K40mlSr^JP;t/c 

^fa (SOmOSt^;^ ^ y -yU (6ral X 2) T*?5fe^ 25t: 
T^^SLT. :l^ft^^COJgS 3.3g^^fc. (JlX^ : 8 
4.0%) 

[0 0 3 1] ^j)fe^7 i-^>v^/u~4-r(5,6-v^y 



40 



v-"i'>r >yy y)-2-w' y 7^=^^ y ^/ub'^ y v^vcq^ 

lOOralEg^^y^^riF^^g^a^S. 5,6-v?y h^i:/-!- 
-rv^y V 2.0g(10.4niniol). Vv^/U-4-^/V^ yH:* 
^yC/V 2. 5g(12.3nmjol):f5j:U^y iJ^y— aOml^ttii 
28%--:^ h y ^Ay h^v/ KXy iJ^y-z^S?^ 12. 4g 
(l2.4imnol)^64-'6 4*tT'}STbfCo ?@T*I-7S. ^(O 

50 7K7KT-?&iPL. WfflLfc^S^iSaLJt. SffitLfc 



9 

fe*Sr7k(50nil)Xt;:p«^/-y^(3mlX2)T*ifcil^L. 2SX: 

-ee;jt LT, mmit^^(o^&' 3. 6gS:#/co mm : 9 

1.6%) 

0 0 3 21 3116^8 1-^ > i^Jl--4'[ (5. 6-:; y K 



1 - 1 7.1 8 6 1 

10 

fZo (1(2$: 81.4%) 

100 3 6] SISMi2. l-^>-i/yU-4-r(5,6->^p^ h 



^ (/^5^/-/l-^!«) 

'Y^'^y V 2.0g(l0.4mmol). l-^>'i//^-'4-/J^/U ^ yl^ f 
2.5g(12.3iiiinol)*5j:U^;?«i5^/-"/^ 40mlSrttii 
i^^^. 28%--^ by ^h.:^ Y^^yY/i^^ J-i\mWL 12. 4g 10 
(l2.4mraol)^63~66*CTrgTLfCo iSmT^v ^C>* 
*l^Pp1jti*^iffiggL-?t. Rl£SStC7k40ml$rJjll;tfc^. 

SttK (50ml) St/^ / — (3ml X 2) "e^fej^ L , l^X.-^^ 
itLT. ^M^k-g-^^^^^ 3.6g^#fc„ (1DI*:91.6%) 

I00 3 31SSM9. i--<y-:^yw4-r(5.6-e;^^ 

->-l-'>< y V)-2-W' U 7=^=:>rl/1 y ^yWVf^ y 

100inlEgS:7 7>^r2rt4:^gggja^, 5,6-i^> h^i^-l- 
-<>^yy >^ 2.0g(10.4mmol), 1— <>'v^/^-4-7i>/U^>'V f 20 

2.5g(l2.3ffimol)*5i:tJ«rc^y— SOml^ttii 
i^/^. 28%-:^ Y y "^i^^ h=3j.i/ K/p« ^J-jy^mSL 2. 4g 
(12.4rarool)%62-63't:r'jgTLfCo ffiTi^Tm> ^^O* 
^IBtfemi^Sri^SEUfCo RJS?glC7k40ralS:*qx.fc^. 

^tK (50ral) ^T/ y ^ y -/l^ Oral X 2) T^tj* L . 25rr'^ 
iSL-C. ^S-fk^^KD^^B 3.6g^#/c, (11X^:91.6%) 

ro 0341 ^w^\ 0 i~^>i?>^u-4-r(5.&-:^>t s 

30 

100mlCgg|7v;^3rt*rg^Slft^. h^^v^-l- 

^^t^yv 2.0g(10.4mraol). l--^>'v?7W4-'7l^>'V'^ f 
^y 2.5g(12.3nimol)*3j:t;^3i^y— 40nil^ttji 
7^^ 28%-^hy h^v^K/;^^y->'V'Sffi 2.4g 

(12.4nHnol)^62'-65'CT*?gTLfCo ffiTSS-T^. 
*lB#ffl}t#$r«igcL:fco SiS?St^7K40ml$r^Wx.yct^. 

^7k (SOml ) y 9 / -/^ Oral X 2) -ej5icr^ L . 25t:r*^ 
jSLT. 3.3g^^|fc. (11X^:84.0%) 

[0 035] \ 1 l-^:^v^/U-4-r(5.6->^y S 40 

:^->'-l-^ y >-)-2-Y y ^ ^/Ub'^ y V^>(0 

^fife (^ y fyuryU::^-/^^}^) 

l00mlBgm:77:^=iS:S^®^^> 5,6-v?y l>^v--l->r 
V'/yv 2.0g(10.4iniDol). l-^Vv^yU-4-7!^/U^;Ut:''^ 
yv^y 2.5g(12.3inmoI). ^ y T'n hVl-T/U=3— yV(IPA, 
30ml)^ftiA^. 28%~^^yi:7Ay h^'VhVy^y — 
l2.4g(12.4mniol)^6l.5-69t:r'?STUyto ®T 

yto SfeUfc^fB^7K(50ml)&t;^y ^y-/U'(3mlX2)T- 50 



^ ('ry7'nl::Vl'ryP=i-/U^j«) 

ioomi2gS7 7;^=»ic5,6-t^75 h^-v-wv-^J^y >^ 2.0 

g(10.4Biniol). l-^ye^yW4-*y^^/Ut''^y 2.5g 

(12.3inmol)*3j:OTPA 40ml§:ttj^;^. ^^MSET. 28%- 
:^hy »>Ay h^v-K/y i?y-/^^?S 2.4g(12.4inma 
1)/IPA 20ml^32-33'Cl?STL:^o ST^T^. SiS 
?g{w7)c40nil^J!jq;t, ^fflLfc^fa^iSaUirCo JS^Lfc 
^fB^25t:T^g:JgLT. ^SS'ft-g^^t^Sigfa 3.4g^# 
fco («X^:86.5X) 
[0 0 3 71 MMM13. l-^>-v=^yW4-r(5.6-'V^y K 

^^y-\->( J »-2->f y y ^/ub'^ y 
^ (y h^i/^i^y^-yu^jK) 

lOOmlEg^^^^^^^rt^g^®^^. 5,6-v?y h^^v^-l- 
2.^^ (10. 4inmol) , l-^^' ^yjV-^-i^^A^ ^ /u f 
'^y v?^' 2.5g(12.3inniol)*3j:rJ^y h ^fv^^^^ y — yUSOm 

i^ttiz^^. 28%-:^hy»>Ay Kari/ K/y iJ^y-zi^S 

m. 2.4g(12.4nimol)440'-45t:T-iKTLfCo fiT^^T 

^0^*lf$raitl$4rfflj^LfCo RJ&«fc:*40nilS: 

5lLfc^fB^7K(50ml)fi.i;y i?' y -7^(3101X2) Tifc^ 

25t:X-SjgLT. :^Sft:-g^#?<Z))^S3. 7gSr#fc„ 
(IR^ : 94. 1%) 

[00 381 ^tegiJ 1 4 l'-Ov^yU-4-r(5.6-v^y h 

:^->"W yyy v)'-2-^ y T^r^ywi y ^/wif^y 

-^fife (y y ~yi-^14Tyl-=3 -;i.g^) 

ioomiEg^7^>^=jrt5:^0ggife^. 5,6—:xy h^^v^-i- 

-rv^y V 2.0g(l0.4!nmol)^ l-^>i^yW4-/h/P^ /H^ 

-<y 2. 5g(i2. 3mmol). y y — /U^f^Tyl-^i— /V 

30nii^tti2,;tf.. 28%-^- by^^^yh^^-v' K/y y 

2.4g(l2.4iiiraol)^:23~26X:T-iBTLfCo ?STjfi^T 
^0*tl^r«m#^^ML/::o SP2:^ffil-7K40ml^ 

St L fc^^ (50ml) St^y y -/l^ (6ml X 2) T'ftit 
L. 25t:T*S:iitT. SMft-^feO^fB 3.4gi^#fc« 
(11X^:86.5%) 

[0 0 3 91 Hlfe^J 1 5 l-"^Vv^yU-4-r(5.6~>^y b 

^->-i->< y y y >-)"-2-^ y y ^/ut:^ y i^>g> 

(y^5^y-/u^^47y^=i-/u^iK) 
ioomiBgS77;^3rt«:^^sms. 5,6-v?y h^Js^iy-i- 

>r y 2, Og(10. 4mmol) . l-'<>'i^yU-4-:?i^/V ^ /Uf 
-<y v^:/ 2.5g(12.3nimol). y y -/U^ttryU=i— /U' 
30mlSrtf:iZi^. 28%--:^ h y !^^y Y^'^y Y / :^ ^ / 
mik 2.4g(12.4ramol)^59~62^T-STbfcio ?STS*T 

^(r>%-^m^m.^^W^\^tz. KJS:iSir*4 0ml 

MiRL/cS^^}t:{50ml)&t/y i?' y-yK6mlX2)T-i5fe^^ 



(7) 

11 

(IR^ : 89. 1%). 

[00401 mmm i e i'-^>'-::^yu-4-r(5>6-f:;^;>< h 

2.0g(10.4iiin]ol). l-^yi//U-4-2|>/U^/l/tr 
^y v?^ 2. 5g(l2. 3imnol):|Q J:U^g^®?^^yU30mI^tfc3^ 
28%--:^ h y l> Ay h ^v^ K/p« y -/U^S 2. 4g 
(12.4mmol)^40-44t:-CSlTLfc„ JgT*IT^> 10 

RXJ^:>^ ^ / -JX- (6ml X 2) X-i5fei^ L. 25'Cr*S:iS UT . 
a{l:-g^i^C>^^ 3. 5g$r#/Co (llX^ : 89. 
r 0 Q 4 1 1 Wkm 1 7 l-^^^i^yl^4-r(5.6-v^y |. 

y >')-2-^ y y^:^M ^ ^^ufef^ y 

-rv^/V 2.0g(10.4inmol). 1-^ Ve/yU-4-7h/^ ^ ^'U 
-^yv^^- 2.5g(12.3iiiinol)^oJ:t5itggy^>'U' SOml^ttii 20 

28%--^ hy l^i^P* h^^^K/>:5'/-/U^^ 2.4g 
(12.4raniol)^57t:T-?STL/t. J^mT^. ^CO^^i 

X'feiSLT. SSft^^tOj^aa-lg^^fCo (IiX^;78. 

[004 2lSmi^ l-^>-->Vu-4-r(5.6-v?y h 
ly)-2-^ y 7^=:/Ul ^/l^fc'^ y i/Vg> 

^ (»S&7t^/i^S«E) 30 

2.0g(10.4nBnol). l-^>^>?yP-4-7j^/W f 
^y 2.5g(12.3inmol)*;J:t|!itggp<^/U SOmlSrttii 

^9-. ;*^iPT. 28%-^hy'^Ay i^^i^h*/^^ /-/m 

ffi 2.4g(12.4inniol)Sr21-29X:-C}BTLfCo iSmT 
^(^^l^l^MS#Srif«iKLybo KJj;ffi^**r'?& 

-effij^L. 25t:"ee;jftL-r. ^Sik^ifetoJBS 3.4gSr 

^fc. (IR^:86.5« 40 
[004 3] mmm l 9 l-^Vv?yU-4-rC5.6-v^y K 

l00nilBgS7 7;^=»rt$:ll3!l®^S. 5,6-v?> h:^!r'>-I- 
-Yvy/^- 2.0g(10.4inraol). 1-^ V>?/V-4-*;/U ^ f 
^y v^^- 2. 5g(12.3imiiol):foJ:t>' h/l-^>30ral^ftj^ 

MT. 28X-:hh y c^i.p' h=^v'K/y^/-yL'® 

?E 12.4g(12.4ninioi)$:60-64t:T-ffiTLACo ?BmT 



i^m^l 1-17 18 6 1 
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;^^y-/l-(6nil). 7K(50nil)SUf;^:5'y-y^(6nil)-e 
ffirf^t. 25^T'^jSL-C. SSit^feo^igfB 2.8gS:^^ 
fZo (1R^:71.2%) 
[0044liMM2_0 l-^V-:;^/l^4"r(5.6-v?y K 

100mlE3S77:^=irt*:M^g^^. 5,6-i/7^ h:¥->-l- 
2.0g(10.4nnnol). 1-^ V v^/U-4-3is7U ^ /Ufc' 
^ y y 2. 5g (1 2. Smaol) 4o J; K yU:i: V30ml Srtti^ 

;K 2. 4g(12. 4nimol) ?:24-27'CT-JgT UfCo mT^T 

y rJ'y— yU(6ml), 7lc(50nil)5Lt;^y ^y— /U(6ml)t? 
feif t. 25t:T'l£jSLT. ^Sm-g^fecOfefa 3. 2g^# 
fca (IR^:81.4« 
[0 0 4 51 ^-^m2 1 l-^>-:^yi^4-r(5,6-v^y h 

^ (THF/y y -yu^«l-&^SE) 

mmimmyy:^=^p^^mmm^^. 5,6-i^y h^i^-i- 

2.0g(10,4flmiol). l-^V^^yU-4-J^^/l^^y^t• 
-<y 2.5g(l2.3mmol). ^-g-^ll (THF : ^ y — yU= 
1:1) 30ml^i±7^?f.^ 28%-:^^ y !>Ay h^'>K/y 
y-yW^?S 2.4g(12.4nirnol)^28-34t:-e?gTbfCp 

fco iS^ bfcg^B^TK (50ral):Rt/y 1^ y -/K6ml X 2) 
iJfc^L. 25t:r-ftj!gL-C. gSjb^ite^^^fi 3.5g«r» 
tZo (4X^:89.1%) 
[0 04 61 miMM 2 2 l~^Vv^/l^-4-r(5.6~v>y h 

^->"i~^ y »-2-^ y T^^yul y ^yu V i^i^tp 
^Jt (hyt-^ic^/aa^y-yv^^-g^^if) 
ioomiEg^>'^;^=3rt^^^Hm^> 5,6-:;?^ h^^v-i- 

^:y¥j:y 2. 0g(l0. 4mmol), l-'<>>^yi^4-7f:y^^yut:' 
-<y>^:^ 2. 5ga2.3nBnol), ^I'S^^^SE (THF: > y-yU= 
i:i) 30ml$rttji^. 28%-^-hye^Ay h^i/K/y^ 
y^-yu^jg 2. 4g(l2,4nmiol)^jeTLfc (32—39^)0 ?^ 

J -yu (6nl) . 7k (50ml) ^U^^ y -yU (6nil) T'eSfe}*' 

25t:-eg:fiiLr. ^.Sfb^fetojss 3.5g*^fco 

(IR^ : 89. 1%) 

[0 0 4 71 )kmM 1 i-^:^v?/W4-'f(5.6"V^y 
v-i-^ >y y »-2~^ y y ^yufc'^ y v?>fD-^ 

H#B8BS64-79151-^^2^«(OSIJi60ij4) 
31Eg^:7^y<. =1 |cM^THF(250nil) t v^-T V :?'c2 tVur ^ 
>'(24.6g)i^An;t. 0'ClC-Cn->^f-yuy ^^?A/n-'-^:^i^ 
V(153.6ml)ig:aALfc:o ^X.\ZX\^Wm^^\^t:.^. -7 
sr^T'/^aiL, 5,6-v?y vyy V/ilTKTH 

F^?S(42.5g/750ml). ^ }\^iir>^7^iir-:yr "i. K(HMP 
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A. 39.6g)«:*0x.fco -7B'X:\ZX2Qii^mmW^^s l-Ov? 
;U-4-3j:/U ^ /t' y >/Sl7kTHFg^?ffi (45. 0g/350ml) 

Ti^^3^raSi$LfcS. i%-mk:Tv^-^^i.*gtffi 2.5 

(0.5lx2lHl)<CTJ^j^LfCo i^JBES«SLT. 10 

v;6>b^S^l:LT 20.5g(7>iiSS^»3t. ^n^Sfe^b 

•C18. 4g{HPLmS 97. 7%) <^^^S:#fco ^? h l-SJK* 

.^®{t:-&ia©^fa 40. 8gSr#fCo [JRfi • IR^ 4 
0.8g+18.4g=59.2g(70.9%)] 

[0 0 4 8 ] 
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*10 


84.0?ft 


97.9% 


11 


81.4% 


99.0% 


12 


86.5% 




13 


94. 1% 




14 


86. 5% 


77.0% 


15 


89. 1% 


97. 8% 


16 


89. 1% 


98.4% 


17 


78.9% 




18 


86.5% 


93.6% 


10 19 


71.2% 


98.7% 


20 


81.4% 




21 


89. 1% 




22 


89. 1% 





[0 04 91 



it^m urn HPLcMS 



mm] HPLCjws 



1 


89. 1% 


99. 1% 


2 


86.5% 


99. 1% 


3 


76. 3% 


97. 9% 


4 


86. 5% 


96.5% 


5 


89. 1% 


97.8% 


6 


84. 0% 


97. 7% 


7 


91.6% 


97.8% 


8 


91.6% 


98.3% 


9 


91.6% 


97. 7% 



HPLCjfeff 



70. 9% 



20 



[0 0 5 0] 



#gl^64~79151-§-^^ 



62% 



[0 0 5 1] 



* 



^^m&^^&%\- (aiJtaS:^ : 2 9 O nm) 

YMC-Pack ODS-AM-302. 4. 6iBm<i> XlSOmm 

7(c:r-fe h:^ MJ^U: 7^1-:^ pg^g?=700: 300:1 
0. 8iDl/min 
10 nl 

35t: 

[0 05 2] ±mi^§:ti^h. ^^m(DmMc^^^tm ^ t^xh^. 
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